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Beginning of the modifications

1
Scope

The present document investigates the SIP signalling interworking between IMS network entities behaving as specified in the 3GPP profile of SIP in TS 24.229 [1], with related call flow examples in TS 24.228 [2] and stage 2 work in TS 23.228 [3], and SIP network entities external to the 3GPP network, which may not adhere to the 3GPP profile of SIP.

The present document assumes that GPRS access and service based local policy using the Go interface is applied.

Non-GPRS access to IMS may have implications on the TR, which are not yet discussed.

The considered SIP network entities external to the 3GPP network may feature different SIP capabilities, such as the support of arbitrary SIP options.
The document focuses on scenarios where the non-3GPP UA does not support one or more of the following SIP extensions:

Preconditions: “Integration of Resource Management and SIP” RFC 3312 [5]

Update: “The Session Initiation Protocol UPDATE Method”, RFC 3311 [7]

100rel: “Reliability of Provisional Responses in SIP”, RFC 3262 [6]

The present document focuses on the preconditions, the update and 100rel extensions because only these extensions imply interworking issues since they require the end-to-end cooperation of both UAs.
Security interworking may also have implications on the TR, which are not yet discussed.

The present document does not make any a-priory assumptions where a possible interworking is performed within the 3GPP network. Any SIP network entity within the 3GPP network may take part in the interworking. The network entities that may become involved in a certain interworking topic are identified for each of these topics separately.
The present document features a discussion of topics, where an interworking is possibly required. Aspects of the 3GPP profile of SIP, which obviously do not require any interworking, are not discussed. An assessment of the impact and probability of occurrence of the discussed scenarios is also provided.

Problems due to network elements within the 3GPP network, which do not or only partly satisfy the 3GPP profile of SIP, in particular not fully 3GPP conformant SIP terminals, are out of scope of the present document.

The present document is dedicated exclusively to issues inherent in the SIP signalling. Related topics in a wider sense, such as Ipv6 to Ipv4 address translation or user plane transcoding are out of scope.

2
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 3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TS 24.229 [1] and RFC 3261 [4] and the following apply.

The 3GPP profile of SIP: The specification of the usage of SIP within 3GPP networks in TS 24.229 [1].

SIP-preconditions extension: The SIP and SDP “precondition” extensions, as defined in RFC 3312 [5]
SIP update extension: The SIP “update” extension, including the SIP “UPDATE” method, as defined in RFC 3311  [7]

SIP 100rel extension: The SIP “100rel” extension, including the SIP “PRACK” method, as defined in RFC 3262 [6]

Not making use of the SIP 100rel extension: the UA is either supporting the SIP 100rel extension but not willing to use it, or not supporting it at all.
Not making use of the SIP update extension: the UA is either supporting the SIP update extension but not willing to use it, or not supporting it at all.
Not making use of the SIP precondition extension: the UA is either supporting the SIP precondition extension but not willing to use it, or not supporting it at all.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TS 24.229 [1] and RFC 3261 [4] apply.

4
Session Setup from Calling 3GPP UA towards Called non-3GPP UA

Each topic is contained in an own subsection with the structure defined in Annex A.

The following scenarios are not considered, since they are not compliant with RFC 3312 [5], Section 11:

· Session Setup towards non-3GPP UA making use of the SIP precondition extension and the SIP update extension, but not making use of the SIP 100rel extension.

· Session Setup towards non-3GPP UA making use of the SIP preconditions extension and the SIP 100rel extension, but not making use of the SIP update extension.

· Session Setup towards non-3GPP UA making use of the SIP precondition extension, but not making use of the SIP 100rel extension and the SIP update extension.

In the SIP signalling flows of the different scenarios, a UA that supports the SIP preconditions extension shall also support the SIP 100rel extension and the SIP Update extension therefore it includes the "precondition" tag in the Require or in the Supported header, the "100rel" tag in the Supported header and the "Update" tag in the Allow header.
4.1
Session Setup towards a non-3GPP UA not making use of the SIP 100rel extension, the SIP preconditions extension and the SIP update extension

4.1.1
Description of interworking issue

The call fails, as detailed in Section 4.2.1.

4.1.2
Proposed Resolution B2BUA

A B2BUA is used.

Insertion of B2BUA

A B2BUA is permanently inserted at connections between the IMS and a given external network. This B2BUA handles all SIP signalling, including session attemps, subscriptions, instant messaging, etc, including signalling where the flows may forward without B2BUA intervention.

In the ideal case, the originating S-CSCF should insert the B2BUA for all the SIP signalling attempts when the destination network is outside 3GPP. However, the originating S-CSCF does not have any means, according to 3GPP TS 24.229, to decide when the call is destined for a 3GPP network or not. As a consequence, the only solution we can provide is for the originating S-CSCF to statically insert the B2BUA for all the signalling that it is leaving the home network.

New functionality is required in the S-CSCF to decide by routing criteria if a call leaves the home network.

The B2BUA becomes active only when receiving a 420 (Bad Extension) response with the "Unsupported" header field including the "preconditions" tag  from the non-3GPP UA, as depicted in Figure 4.1.2/1. Note however that this behaviour is a hack to the protocol SIP, because an entity should decide its behaviour (proxy or UA) prior to forwarding any request or generating any response. Among other things, population and interpretation of certain headers (such a Contact, Proxy-Require, Require, etc.) will depend on the behaviour of the entity. Therefore, it is not possible for a entity to start behaving as a SIP proxy, and upon the reception of a response, change its behaviour to a B2BUA.

The B2BUA shall store the SDP offer in initial INVITE requests for all calls until receiving a provisional or final response from the Non-3GPP UA.
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Figure 4.1.2/1: Activation of static B2BUA connecting 3GPP UA to non-3GPP UA not making use of the SIP preconditions extension 

End of the modifications
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(5) B2B UA becomes active if receiving 420 Bad extension
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